j Abstract Background While in the last 5 years several studies have been conducted in Italy on the prevalence of mental disorders in adults, to date no epidemiological study has been targeted on mental disorders in adolescents. Method A two-phase study was conducted on 3,418 participants using the child behavior checklist/ 6-18 (CBCL) and the development and well-being assessment (DAWBA), a structured interview with verbatim reports reviewed by clinicians. Results The prevalence of CBCL caseness and DSM-IV disorders was 9.8% (CI 8.8-10.8%) and 8.2% (CI 4.2-12.3%), respectively. DSM-IV Emotional disorders were more frequently observed (6.5% CI 2.2-10.8%) than externalizing disorders (1.2% CI 0.2-2.3%). In girls, prevalence estimates increased significantly with age; furthermore, living with a single parent, low level of
Introduction
Findings from the recent ESEMED-WMH Study suggest that the prevalence of mental disorders is lower in Italy compared to other European countries [15] . This prompted the need to clarify whether the same pattern can be observed in the developmental age. Indeed, while several studies have investigated the prevalence and correlates of mental disorders in childhood and adolescence in North-America and in Europe [4, 12, 14, 17, 21, 44, 46] , to date no epidemiological investigation of this type has been conducted in Italy.
The importance of early detection of mental disorders in preadolescence and adolescence is widely acknowledged, because these years are critical for the onset and development of later disturbances [8, 10, 32, 34] . Therefore, accurate estimates of the prevalence of psychopathology for these age groups are essential for setting up adequate services, with the aim of diminishing the consequences of mental disorders on later development and functioning in adulthood. Moreover, valid and reliable screening and diagnostic measures based ideally on multiple informants can contribute to more precise prevalence estimates.
Individual and family characteristics may play a significant role in the onset of psychopathology in this developmental age [22] . In fact, although mental disorders are more common in boys than in girls during childhood and preadolescence-especially in terms of externalizing behaviors [12] -a trend in the opposite direction can be observed for adolescence, in that girls show high rates of internalizing behaviors [27] . Difficulties in school progression (defined by having repeated a grade) have been found to be more strongly associated with externalizing disorders than with internalizing disorders [6, 37, 45] . Moreover many studies have focused on the socioeconomic factor as a key correlate of psychopathology, but the relationship between socioeconomic level (defined in different ways as socioeconomic status, parental education level, and family income) and mental disorder is controversial. Most studies have found that children with low socioeconomic level are at increased risk of mental (especially behavioral) disorders, but other researchers have not reached the same conclusion [12, 27, 35] . Lastly, the variable of single-parent family has been found to be associated with externalizing disorders [36, 45] .
The Italian preadolescent mental health project (PrISMA) [24] is a two-phase survey carried out in Italy to estimate the prevalence and correlates of mental health problems in urban preadolescents. The screening instrument is the child behavior checklist (CBCL) [2], a validated checklist filled out by parents, and the diagnostic instrument is the Ôdevelopment and well-being assessment' (DAWBA) [29] , a semistructured interview that combines information from parents and adolescents.
Method
The main features of the PrISMA study are summarized below. Full details concerning its research design and methods are available elsewhere [24] .
j Sample
The study population consisted of Italian preadolescents, aged 10-14 years, attending secondary school (6th-8th grade) and living in seven urban areas, including two metropolitan areas (the cities of Rome and Milan) and five small-to average-sized urban areas, which were selected according to willingness to participate in the study. Participant selection was conducted through schools, rather than by public register, due to the Italian personal data privacy law, which does not allow public registers to be viewed [26] . The PrISMA project was approved by the Italian Ministry of Health and by the ethics committee of each participating site. According to Italian law (DL 30 July 1999, n. 281 and 282), informed consent was not required because the primary aim of the study was to assess the health status of the population. Two-stage sampling was conducted separately at each site by randomly selecting a sample of schools and then by obtaining a random sample of individuals at each selected school. Secondary schools at each site were sampled with stratification by funding source (public/ private) and mean family income of adolescents attending each school (banded into high, medium and low). A minimum of four schools were selected for each stratum, to reflect the public/private ratio and the neighborhood affluence of the different urban areas. Figure 1 illustrates the subject flow in the two study phases. Of a total of 5,627 students potentially eligible for the screening phase, 2,190 (38.9%) did not participate. Non-participation rates varied by site (v 2 (6) = 350.3, P < 0.001), with increasing age (v 2 (3) = 84.4, P < 0.001), and were significantly higher in boys (42% vs. 36%; v 2 (1) = 24.4, P < 0.001). Three participants were subsequently excluded, because their age was out of the target range of adolescents who regularly attend secondary school (10-14 years-old). Of the 3,434 who agreed to participate in Phase 1, six students were not eligible due to certification for severe handicap and a further ten participants were excluded from the analyses, due to missing data on the child behavior checklist/6-18 (CBCL).
The 3,418 participants in phase 1 were stratified according to whether they exceeded the 90th percentile of the internalizing and/or the externalizing scales of the CBCL. Phase 2 was conducted on all screen-positive participants and on a 10% random sample of screen-negative participants [24] . Of 661 j Instruments
The socio-demographic form
The sample's individual and family characteristics were collected by using an ad hoc form filled out by parents. The form surveyed demographic data (adolescent gender and age, parents' marital status), variables related to the preadolescents' education and contact with services (school attended, repeated grades, presence of a remedial teacher, recourse to mental health services); variables related to the socioeconomic status of the family (educational level employment, and income of both parents). Socio-economic status (SES) was evaluated in terms of two indicators: parents' occupation and annual household income. Parental occupation was classified using the Hollingshead (1975) [31] 9-point scale for parental occupation. Income levels were defined according to criteria defined by Italian law regarding tax declaration [25] .
The child behavior checklist/6-18 (CBCL)
The CBCL [2] is a questionnaire filled out by parents which is designed to assess social competence and behavioral problems in children and adolescents aged 6-18 years. The CBCL consists of two parts: the first part explores the social competences of children and adolescents and the second part investigates their behavioral and emotional problems. The CBCL includes 8 cross-informant syndrome scales (Anxious/Depressed, Withdrawn/Depressed, Somatic Complaints, Social Problems, Thought Problems, Attention Problems, Rule-Breaking Behavior and Aggressive Behavior), two broad-band scales (Internalizing and Externalizing), and a Total Problem scale. Validity and reliability studies have shown that the CBCL is an effective instrument for assessing emotional and behavioral problems in children [2] . The Italian version of the CBCL was obtained through independent back-translation authorized and approved by T. Achenbach. Although no normative Italian data on the most recent CBCL are available to date, the psychometric properties of the previous CBCL version [1] have been investigated recently in a study conducted in Italy [23] , which showed the good validity and reliability of the instrument for use on the Italian population.
Gender and age-specific thresholds on the Total Problem CBCL score were determined using Achenbach's normative data [2].
Development and well being assessment: DAWBA
Clinical assessment was conducted using the parent and adolescent versions of the DAWBA diagnostic interview [29] , which combines a structured and a semi-structured part and is designed to generate present-state psychiatric diagnoses for children and adolescents following DSM -IV and ICD -10 criteria. The structured sections explore the following psychopathological areas: separation anxiety, simple phobia, social phobia, panic disorder with/without agoraphobia, post-traumatic stress disorder (PTSD), obsessive-compulsive disorder, generalized anxiety disorder, major depression, attention deficit and hyperactivity disorder, behavioral disorder, and less common disorders. The semi-structured part of the interview elicits a verbatim account of any problems reported. The DAWBA has shown satisfactory validity and inter-rater reliability [21, 29] .
The interview was administered by trained interviewers (13 clinical psychologists and 12 child and adolescent psychiatry trainees), and diagnoses were made by five experienced clinical psychiatrists, who had been specifically trained in clinical DAWBA rating by the interview's author (RG). The raters reviewed preliminary computer-generated diagnoses by computer algorithm on the basis of symptom and impairment data, using information collected from parents, and then the verbatim transcripts in order to accept or modify the computer-generated diagnoses, and assign not-otherwise-specified (NOS) diagnoses. Hard-to-diagnose cases were jointly reviewed by raters, and all cases for which a clear consensus was not reached were then discussed further with RG. Interrater agreement was calculated from a random sample of 100 interviewed participants, rated separately by the interview team and by an independent Italian-speaking child psychiatrist (NM). The kappa coefficient of 0.71 was within the range as the coefficient yielded by the original English version of the interview [21] . To avoid small cell sizes and wide confidence intervals, diagnoses were grouped into ''Any DSM-IV diagnosis'', ''Emotional disorders'' (anxiety and depressive disorders), and ''Externalizing disorders'' (oppositional-defiant, conduct and attention-deficit/hyperactivity disorders) for the presentation of prevalence rates. Correlates and regression analyses are presented only for ''Any DSM-IV diagnosis''.
j Statistical analyses
Unweighted data were used for Phase 1 data (CBCL), and weighted data were used for Phase 2 data. Binomial exact confidence intervals were calculated for Phase 1 prevalence estimates. Sampling weights were calculated to adjust DSM-IV prevalence estimates for response rate and the two-phase study design. Weights were obtained using logistic regression on first-phase participants, with response (yes/no) as the dependent variable and the CBCL internalizing and externalizing scores, gender, and area affluence (average, advantaged, disadvantaged) as the independent variables. Individual weight was calculated as the reciprocal of the resulting probability, so that participants with a lower response probability had a higher weight than participants with high response probability [16] .
The association of demographic and social characteristics with (1) CBCL caseness and (2) presence of a DSM-IV diagnosis was examined using odds ratios (ORs) and logistic regression models. Variables significantly associated with caseness in univariate analyses at P = 0.05 were entered into logistic regression models. Gender and the Gender · Age interaction were also entered into the models to test the study hypothesis that the increase in prevalence of psychopathology by age varies with gender. Due to the large number of participants with missing socioeconomic status (SES) and income data, these variables were analyzed in separate logistic regression models. All statistical analyses were conducted using STATA, release 8 [43] , which includes a family of procedures for analyzing survey data.
Results j Prevalence and correlates of psychopathology
The prevalence of CBCL caseness and DSM-IV diagnosis was 9.8% (CI 8.8-10.8%) and 8.2% (CI 4.2-12.3%), respectively. DSM-IV emotional disorders were more frequent (6.5% CI 2.2-10.8%) than externalizing disorders (1.2% CI 0.2-2.3%). Only three subjects met criteria for diagnoses not otherwise specified (NOS). Phase 1 and Phase 2 data were used to examine individual and family characteristics as potential correlates of psychopathology. Variables significantly associated with CBCL caseness in univariate analyses were: older age, having repeated a grade, living with a single parent, low-level of maternal and paternal education, low SES, and low income ( Table 1 ). The same variables were significantly associated with DSM-IV disorders, with the exception of maternal education and SES, where the non-significance yielded may have been due to greater variability in the Phase 2 sample, given that the reduced ORs were larger for DSM-IV diagnoses than they were for CBCL caseness.
We further tested these associations using logistic regression models. In the first model (Table 2) , male gender, having repeated a grade, having a single parent, and low level of maternal education remained significantly associated with CBCL caseness. The univariate analyses showed a similar pattern of association with DSM-IV diagnoses, although the only effect to reach statistical significance was living with a single parent (Table 2) . We then examined the Gender · Age interaction. Figure 2 (panel A) shows that the prevalence of CBCL caseness increased with age in girls, with a peak at 14 years, but not in boys. Yet, confidence intervals were large and overlapped when data for boys and girls of the same age were compared. Prevalence of DSM-IV diagnoses (Fig. 2, panel  B) showed the same trend, with a marked gender difference at age 14.
Of the 336 adolescents with emotional and behavioral problems, 49 (14%) had consulted a mental health service and 26 (8%) had a remedial teacher.
Adolescents with CBCL-assessed emotional and behavioral problems were approximately five times more likely to have a remedial teacher (OR = 4.99; CI = 3.07-8.13) and to have consulted mental health services (OR = 5.23; CI = 3.67-7.63) than adolescents presenting no such problems. Similarly, adolescents with a DAWBA-diagnosed mental disorder were approximately nine times more likely to have a remedial teacher (OR = 9.48; CI = 6.23-14.43) and to have consulted mental health services (OR = 8.87; CI = 6.18-12.72) than adolescents with no disorder.
Discussion
To our knowledge, the PrISMA study is the first epidemiological survey on mental disorders in a large sample of Italian adolescents that has used standardized diagnostic and screening instruments.
j Prevalence of mental disorders in adolescents
The screening and diagnostic instruments we used to estimate the prevalence of psychopathology in Italian adolescents yielded similar rates (9.8 and 8.2%).
The overall prevalence of mental disorders in Italian adolescents (8.2%) was similar to that found in other studies conducted in European countries [e.g. 21]. However, in contrast with findings from other studies [3, 12, 14, 19, 21, 44, 46] that reported prevalence estimates of externalizing disorders of 4-7%, the percentage of Italian adolescents with these disorders was only 1.2%. These data are consistent with findings on Italian adults [15, 18, 28] . In particular, the recent ESEMeD-WMH study [15] indicates that compared to other European countries and Figures in boldface reflect statistically significant differences the US, in Italy the prevalence rates of anxiety (5.8% CI 4.5-7.1%) and mood disorders (3.8% CI 3.1-4.5%) are lower and those of impulse control (0.3% 95% CI 0.1-0.5) and substance use (0.1% 95% CI 0-0.2) disorders are the lowest. Although externalizing disorders in childhood and adolescence do not completely overlap with adulthood disorders, it is remarkable that low rates of externalizing disorders were found in Italy despite differences in age range and diagnostic measures. If, as is likely, this pattern reflects cultural rather than genetic variables or methodological factors related to the study, then further investigation into a possible explanation for the low externalizing rates observed in Italians would be of considerable interest to both policy makers and clinicians.
j Correlates of mental disorders in adolescents
The correlates of psychopathology did not differ by instrument (CBCL or DAWBA) in univariate analyses. Conversely, the different results yielded by multivariate analyses are an effect of the smaller Phase 2 sample size.
The demographic and social correlates of psychopathology identified in the present study are generally consistent with those reported in other epidemiological studies [e.g. 7, 19, 21] . Prevalence rates for girls increased with age, in line with results from several studies [3, 11, 14] reporting an increase in the prevalence of mental disorders-especially internalizing disorders-in girls at the onset of puberty. Our sample did not show a corresponding increase with age in boys, in all likelihood because of the low prevalence of externalizing disorders observed for this group. However, the small number of 14-years-old subjects recruited from the 8th grade and the higher attrition rate at this age suggests caution in the interpretation of findings. Yet, boys in our study did show a higher risk of psychopathology than girls-a finding reported by other studies employing similar screening and/or diagnostic tools [12, 20, 21, 23, 44] .
The presence of psychological problems and fullblown mental disorders was associated with school problems, such as having repeated a grade and having a remedial teacher. Although school problems might represent a consequence of psychological problems, our cross-sectional study cannot demonstrate a causeeffect relationship. In fact, we cannot rule out the possibility that negative school experiences may act as stressors in adolescents' lives and trigger psychological problems.
Our finding of an association between mental disorder and recourse to mental health services can be seen as a welcome sign that referral patterns to these services are qualitatively appropriate. At the same time, however, the fact that over 80% of participants with significant mental health problems had not yet consulted mental health services suggests that referral is quantitatively inadequate. This latter finding is consistent with other studies reporting a large gap between mental health service use and need for services, both in American and in European countries [3, 13, 39, 42] . Furthermore, our findings mirror the results from the ESEMeD-WMH study showing that Italian adults with mental disorders had the lowest probability of receiving adequate treatment of all European countries investigated [15] . Further studies should therefore focus on factors associated with both mental health service needs (and unmet needs) and effective utilization, in order to better understand why a large proportion of Italian youths and adults do not seek professional help.
Of the family characteristics investigated, living with a single parent was a strong correlate of psychopathology in line with other studies [7, 9] . Furthermore, low parental education (less than 10 years) was associated with a higher likelihood of CBCL caseness and DSM-IV disorders. Secondary analyses indicated that the father's education was positively correlated with socioeconomic level (Spearman q = 0.43, P < 0.01) and annual household income (Spearman q = 0.4, P < 0.01), which were both also associated with psychopathology in the univariate analyses. Therefore, even though all three variables could not be included in a single model -due to missing data on income and socio-economic level data-it is quite likely that the co-occurrence of poor social conditions and low income increase prevalence rates. Further studies are required to better define the complex interplay of psychopathology in adolescence with individual and family correlates.
j Limitations
The results of the PrISMA study should be interpreted in the context of several study limitations. First, it might be argued that participants are not representative of Italian adolescents aged 10-14 because they were recruited from schools and not from public registers. However, because the school attendance rate in Italy is mandatory for the age group examined and is approximately 96% (Annuario Statistico Italiano 2005, Istat), adolescents attending schools can be considered representative of the population of boys and girls of the same age. Second, the study is not representative of Italian adolescents living in nonurban areas. Although it is likely that geographical area is not a factor that is associated per se with mental disorders, our investigation does not allow one to draw reliable inferences about the mental health conditions of Italian adolescents living in rural areas. Nor does it contribute to a final understanding of the role played by neighborhood socioeconomic status as an important factor in the frequently observed association between geographical area and mental disorders [12, 38] . Third, non-participation rates differed by gender, age, and site in Phase 1, and by site in Phase 2. Furthermore, the response rate in the two phases was 61 and 65%. In the light of these limitations, it is likely that adolescents who did not take part in the study, especially boys, may have had higher rates of emotional and behavioral disorders and may also have differed from our participants in terms of exposure to risk factors [33] . As a consequence, our results might be biased by the underrepresentation of more severe cases and of older adolescents (aged 14 years). Regarding site, the high attrition rate at Cagliari was consistent between the two phases, while at Pisa participation was high in phase I and dropped in phase II as a result of a campaign aimed to demonize this study, in anticipation of a potential Ôearly psychiatrization' of adolescents. The impact of the high attrition rate at these Fourth, the small number of subjects meeting criteria for a diagnosis precluded analysis at the level of individual diagnoses. However, despite the lack of a focus on specific diagnoses representing a limitation of the study, the classification of mental disorders into Externalizing and Internalizing groups is widely employed and well-validated, and can also contribute to explaining the comorbidity among individual mental disorders [40, 41] . Last, the age and stage of puberty were not assessed. This type of information could have contributed to elucidate the reasons for the increase in prevalence of mental problems in girls with age, thus providing additional empirical evidence on the role played by puberty in the onset of mental disorders.
j Clinical implications
With a prevalence rate of mental disorders of approximately 8% in Italian adolescents, increased focus on prevention and early recognition of adolescents in need of treatment is crucial. Furthermore, similarly to findings observed in other cultures [for a review see 13] , a large proportion of Italian youths who need intervention do not seek professional help, increasing the risk of persistent mental disorders and a heavy impact on their adult-age functioning thereby. Lastly, living with a single parent was found to be one of the strongest correlates of psychopathology. Therefore, teachers need to be made aware that adolescents living in single parent households have a higher vulnerability to mental disorders.
Conclusion
Although overall prevalence rates yielded by the PrISMA study are comparable to those found in other recent investigations, a lower proportion of Italian adolescents presented externalizing disorders than participants surveyed in American and in European studies. Moreover, other studies using the DAWBA diagnostic interview in approximately the same age range have also reported a higher prevalence of externalizing disorders than that found in our study [19, 21, 30] . Lastly, the findings of the ESEMeD-WMH study showing Italian adults with the lowest prevalence rates of externalizing disorders, as compared with adults from other European and American countries generate intriguing questions about the influence of cultural variables on psychopathology [5] . It can be speculated that some peculiar characteristics of Italian families (tendency to be resident in the same native place, maintaining sons/daughters well into young adulthood) may act as protective factors in preventing the onset of externalizing disorders.
Further epidemiological studies based on large samples are needed to test these hypotheses.
